Quorum sensing control of lantibiotic production; nisin and subtilin autoregulate their own biosynthesis.
Lantibiotics are produced by a variety of Gram-positive bacteria. The production of these peptides appears to be regulated at the transcriptional level in a cell-density-dependent manner in various bacteria. This phenomenon has been studied in detail for the production of nisin by Lactococcus lactis, and the production of the structurally similar subtilin by Bacillus subtilis. In this paper, the molecular mechanism underlying regulation of nisin and subtilin production is reviewed. This quorum sensing, autoregulatory module includes the lantibiotics themselves as peptide pheromones, the signal transduction by the corresponding two-component regulatory systems, and the lantibiotic-responsive promoter elements in the biosynthesis gene clusters. Finally, the exploitation of these regulatory characteristics for the development of highly effective controlled gene expression systems in Gram-positive bacteria is discussed.